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MGS PSA POST-LAUNCH QUALIFICATION TEST 

DESIGN BACKGROUND 
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FATIGUE LIFE DATA ON 
PACKAGING DESIGN 




ENGINEERING PROBLEM & RELATED QUESTIONS 
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MOST LIKELY FAILURE MECHANISM(S) AND THEIR 
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1 1 PSA’s PER SOLAR PANEL 


DRIVEN TRANSISTOR PACKAGING DETAIL 
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DEGRADATION FROM TEST ESTABLISHED BY PERFORMING 
BOND WIRE PULL TESTING AFTER LIFE TEST COMPLETION 
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Residual Risk = How much I care x How much I missed it 



RESIDUAL RISK VS. PACT’S PERFORMED 
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FRACTURE DUE TO COLD, WHITE = MATERIAL 
FAILURE DUE TO SHEAR, TENSION OR 
COMPRESSION, RED = WIREBONE FATIGUE 
FAILURE, ORANGE = OTHER PART FAILURE 




EXPERIMENT DESIGN DETAILS 
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•PACKAGE STRAINS/STRESS ASSOCIATED WITH MATERIAL 
PROPERTY CHANGES OVER THE TEMPERATURE RANGE 



EXPERIMENT DESIGN DETAILS 
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2,000 CYCLES FROM -125C TO +100 SELECTED 
RAMP RATE ON THE ORDER OF 60C/MINUTE 



ACCELERATION FACTORS FOR PURE AL. WIREBOND FATIGUE 





























LIFE TEST RESULTS 

2000 CYCLES (-125C to 100C) 
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Location of Failure Site 
(blanks failure in bond at die) 

CD 

0) 

b 

<d 

b 

CD 

b 















in 

c 

a 

CO 

■O 

is 

c 

a 

« 

is 

c 

a 

« 

s 
















CD 

b 

0) 

b 

CD 

b 















CO 

i 

Die heel 

CD 

b 






I 

w 

£ 









CM 

1 


B 






1 






Die Heel 

Die Heel 


y— 



1 






1 






Die Heel 

Die Heel 


Pull Strength (grams) 

CD 

425 

386 

456 

NR 

CD 

00 

r*- 

co 

o 

219 

NR 

331 



T“ 

00 

105 


B 


in 

\n 

489 

439 

o 

CO 

310 

5? 

CD 

m 

CO 

CM 

145 

o 

O’ 

CM 

CD 

r*- 

co 





337 

419 

460 

200 

175 

167 

227 

CO 

00 

a 

289 

186 

208 

CO 

153 

B 

B 


CO 

360 

397 

416 

318 

a 

175 

210 

155 

* 

CO 

m 

CM 

00 

CM 

CM 

r- 

a 

r-- 

o 

T~ 

B 

B 


CM 

371 

386 

CO 

CD 

CM 

CM 

CM 

CD 

h- 

CD 

CD 

m 

165 



CM 

m 

5 

B 

411 

402 

<j) 

00 


216 

410 

273 

oo 

CD 

a 

I 

in 

O) 

00 

f^. 

a 

CO 

CO 

CO 

CO 

c- 

410 

507 

165 


N/S 


5 

cr> 



155 

CO 

oo 

a 







1 

CM 

167 


CD 

c/> 

2 

? 

CD 

CD 

;g 

'w 

O) 

;g 

w 


E 

<u 


>s 

I 

CD 

■o 


s 

5 

O 

? 

•c 

5 

2 


*8 

I 

■o _ 

fc a 

8 O) 
*“ c 

o o 


ii 

QC 


co 

a 


a 

g) 

fc 

o 


a 

CO 


o 

CD 


( 1 ) 

3 

■o 


Id 


o 

is 

3 

C 

CD 

E 

c 

a 

3 

O 

E 

£ 


% 


u 

•5 

0) 

■O 

CD 

CO 

<D 


51 


C/) 


0) <D 


Table 3. Summary of failure analysis results (pull strengths and failure location). 


























































































































DETAIL VIEW OF A DRIVEN TRANSISTOR 
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CLOSE UP OF A TYPICAL FAILURE SITE 






TEST ACCELERATION FACTORS FOR 
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WIREBOND PULL TEST RESULTS 
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FAILURE SITES & TEST STRESSES 
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SMALL % OF CAPABILITY USED 
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